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ARTICLE INFO ABSTRACT 

The Research Paper describes about the Altman Z Score 
model which is applied in selected Indian Automobile 
Industries. Through this researcher can identify whether the 
company is in bankruptcy stage. Through this researchers 
studied about the financial soundness of the companies. 
Researchers used the secondary data for analysis of 
companies. Researcher made study for past five years (2011- 
2015). Terms used in the report for calculating data are 
working capital, total assets, earnings before interest and 
taxes, retained earnings, market capitalization and total 
sales of the companies. Through the major findings 
researcher expresses that all companies are in bankruptcy. 
Thus researcher concludes that companies are in safer zones 
and not in danger zone. 
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INTRODUCTION 

The Indian automobile industry, the sixth largest automobile producer in the world, 
is one of the potential future markets in the world. The Indian automobile market has 
grown from a seller dominated market in the 1980’s to a consumer dominated market today. 
Liquidity risk is defined as the risk that the Group will be unable to meet its financial 
obligations as they fall due. 

Since the seminal work of Altman (1968), numerous researchers have attempted to 
improve upon and replicate such studies in capital markets worldwide However, in the 
context of emerging economies, this topic has received much less attention mainly due to 
the short history of financial markets in emerging economies. Although corporate failures 
are perceived to be a problem of developed economic environments (Altman et al, 1979), 
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firms operating in emerging economies are no exception. The financial crisis has already 
thrown many financially strong companies out of business all over the world. All these have 
happened because they were not able to face the challenges and the unexpected changes in 
the economy. 

The Z-score formula for predicting bankruptcy was published in 1968 by Edward I. 
Altman, who was, at the time, an Assistant Professor of Finance at New York University. 
The formula may be used to predict the probability that a firm will go into bankruptcy 
within two years. Z-scores are used to predict corporate defaults and an easy-to-calculate 
control measure for the financial distress status of companies in academic studies. The Z- 
score uses multiple corporate income and balance sheet values to measure the financial 
health of a company. 

In the early 60's Edward Altman, using Multiple Discriminant Analysis combined a 
set of 5 financial ratios to come up with the Altman Z-Score. This score uses statistical 
techniques to predict a company's probability of failure using the following 8 variables from 
a company's financial statements. 

The Z-score results usually have the following "Zones" of interpretation: 

1. Z score above 2.99 -“Safe” Zones. The company is considered ‘Safe’ based on the 
financial figures only. 

2. 1.8 < Z < 2.99 -“Grey” Zones. There is a good chance of the company going 
bankrupt within the next 2 years of operations. 

3. Z below 1.80 -“Distress” Zones. The score indicates a high probability of distress 
within this time period. 

Through this formula we can find out Z- Score: z= 1.2tl+ 1.4t2 + 3.3t3+ 0.6t4+ .999t5 

Where, 

tl= working capital/total assets; 

t2= retained earnings/ total assets; 

t3= earnings before interest and taxes/total assets; 

t4= market capitalization/ total debt; and 

t5= sales/ total assets. 

1.1 Problem Formulation 

The selected automobile companies are sound financially according to business 
perception. The world is always changing. It is never static. So there are ups and downs in 
the business. Therefore, a researcher has to predict, how far they will able to keep up the 
financial health of the company in future. Thus the Altman Z score model is the good 
technique to find out the financial soundness of selected companies in advance. 

1.2 Objectives 

• To investigate the overall financial soundness of the selected automobile company 

using Altman Z score model. 

• To predict the possibility of bankruptcy of the selected players in the automobile 

industry using the Altman Z score model. 

• To analyze the working capital position of the selected companies. 

• To find out the retained earnings level of selected companies. 

• To interpret the profit of earnings before interest and tax of selected companies. 
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• To evaluate the market capitalization of the selected companies. 

• To provide suitable suggestions for the selected companies to avoid bankruptcy. 

METHODOLOGY 

2.1 Research Design 

Descriptive research does not fit neatly into the definition of either quantitative or 
qualitative research methodologies, but instead it can utilize elements of both, often within 
the same study. The term descriptive research refers to the type of research question, 
design, and data analysis that will be applied to a given topic. Descriptive statistics tell 
what is, while inferential statistics try to determine cause and effect. 

2.2 Period of Study 

The study of analyzing the ratios of selected Indian Automobile Companies for the 
years 2010-2015. 

2.3 Companies Selected for Study 

• Maruti Suzuki India Limited 

• Hyundai Motor Company 

• Tata Motors Limited 

• Mahindra and Mahindra Limited 

• Hero Moto Corp Limited 

• TVS Motor Company 

• Bajaj Auto Limited 

2.4 Review of Literature 

Jayadev (2006) provided empirical evidence on the acceptability of the Z-score model. 
The author used three forms of the Z-score model and estimated the coefficients in all the 3 
equations by using a sample of 112 companies. 

Gerantonis, Vergos and christopolus (2009) empirically analyzed whether the 
Altman Z score model can correctly predict the bankruptcy of the companies. 

Hayes, Hodge and Hughes (2010) attempted to construct and interpret Z score and 
apply it to the retail industry in the study period from 2007 and 2008. 

Ramarathnam and Jayaraman (2011) analyzed Altman’s Z score model with special 
reference to the Indian steel industry. The author’s used Altman Z score model to predict, 
analyze and compare the financial health of the major steel companies in India from 2006- 
2010 . 

Mihail Diakomihalis (2012) the accuracy of Altman’s models in predicting hotel 
bankruptcy. This paper studies the bankruptcy predictions for different hotel categories in 
Greece, aiming to determine the zone of discrimination classified as certainty for 
bankruptcy. 

Kabiru Isa Dandago (2014) the Use of Multi-discriminate Analysis for the Prediction 
of Corporate Bankruptcy in Malaysian Textile Industry. 
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ImadKutum (2015) Predicting the Financial Distress of Non-Banking Companies 
Listed on the Palestine Exchange (PEX). The Palestine economy is prone to challenges 
arising from turmoil. 

ANALYSIS AND INTERPRETATION 

Analysis of data is a process of inspecting, cleaning, transforming, and modeling 
data with the goal of discovering useful information, suggesting conclusions, and 
supporting decision-making. Data analysis has multiple facets and approaches, 
encompassing diverse techniques under a variety of names, in different business, science, 
and social science domains. 

Table - 1: Maruti Udyog’s Altman Z-Score 


Parameters 

Mar -15 

Mar -14 

Mar -13 

Mar -12 

Mar -11 

Current Asset 

17,215.70 

22,098.20 

18,020.80 

17,452.00 

15,741.90 

Current Liabilities 

17,840.80 

16,044.90 

13,802.30 

12,919.60 

10,140.40 

Retained Earning 

20,261.70 

17,724.80 

15,543.50 

13,276.30 

12,121.80 

EBIT 

705 

438 

600 

641 

829 

Market Capitalization 

1.11 

5.9 

3.8 

3.9 

3.6 

Sales 

49,970.60 

43,791.80 

43,587.90 

35,587.10 

36,618.40 

Total Assets 

42,568.80 

38,506.50 

33,809.00 

28,675.20 

24,546.80 

Total Debt 

515.60 

1,823.90 

1,389.20 

1,236.90 

309.20 


Z = 10.755 


The analysis of company shows high profitable and financial soundness is high and 
no chance of bankruptcy in future. 

Table - 2: Tata Motors Altman’s Z-Scor 


Parameters 

Mar -15 

Mar -14 

Mar -13 

Mar -12 

Mar -11 

Current Asset 

8,572.97 

6,739.06 

10,134.96 

13,712.92 

10,971.66 

Current Liabilities 

20,370.63 

18,797.53 

21,104.61 

22,138.17 

19,000.27 

Retained Earning 

-3,761.36 

1,028.75 

1,320.52 

2,040.45 

2,471.72 

EBIT 

4,009 

3,815 

3,116 

3,166 

2,747 

Market Capitalization 

4 

6.86 

5.58 

1.26 

1.74 

Sales 

32,294.74 

31,288.11 

30,765.72 

29,306.56 

27,088.44 

Total Assets 

58,943.17 

57,734.42 

57,184.77 

56,860.93 

55,190.45 

Total Debt 

21,134.41 

17,052.80 

18,798.95 

15,880.57 

15,915.43 


Z = 2.610 


There is a good chance of the company going bankrupt within the next 2 years of 
operations. Therefore analysis shows that there is chance of bankruptcy in near future. 

Table - 3: Hindustan Motor’s Altman Z-Score 


Parameters 

Mar -15 

Mar -14 

Mar -13 

Mar -12 

Mar -11 

Current asset 

36.54 

123.38 

121.78 

131.94 

180.5 

Current liabilities 

110.21 

205.87 

277.12 

273.79 

318.63 

Retained Earning 

-201.01 

-152 

-148.92 

-77.72 

-131.52 
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EBIT 

-272 

-214.7 

-220.3 

-280.2 

-343.4 

Market capitalization 

1.975 

1.437 

1.255 

1.159 

1.153 

Sales 

615.1 

382.78 

722.89 

494.26 

654.79 

Total assets 

971.45 

689.37 

666.82 

452.55 

420.3 

Total debt 

40.83 

41.1 

98.42 

127.26 

130.08 


Z =-5.670 


The score indicates a high probability of distress within this time period. The 
analysis clearly shows it will meet bankruptcy in short period of time. It must raise its 
financial position otherwise there will be bankruptcy in present and there must increase in 
sales of products. 

Table - 4: Mahindra’s Altman Z-Score 


Parameters 

Mar -15 

Mar -14 

Mar -13 

Mar -12 

Mar -11 

Current Asset 

9,488.60 

9,080.40 

2,158.50 

1,997.00 

1,841.20 

Current Liabilities 

5,431.10 

5,449.70 

2,379.50 

1,716.90 

1,529.50 

Retained Earning 

14,903.31 

12,848.02 

10,366.21 

8,319.95 

6,544.39 

EBIT 

1,258 

799 

1,010 

1,416 

1,173 

Market Capitalization 

7.02 

5.78 

5.08 

4.12 

4.11 

Sales 

19,162.70 

16,295.10 

6,001.90 

5,243.00 

4,965.50 

Total Assets 

16,728.20 

14,428.30 

7,164.10 

6,279.60 

6,027.20 

Total Debt 

5.20 

309.20 

1,404.50 

1,126.60 

1,222.70 


/ = 16.443 

The above analysis shows that company depends on safe zones, as it tells that 
company financial position is good. The analysis of company shows high profitable and 
financial soundness is high and no chance of bankruptcy in future. 

Table - 5: Hero’s Altman Z-Score 


Parameters 

Mar -15 

Mar -14 

Mar -13 

Mar -12 

Mar -11 

Current asset 

5,282.13 

5,555.88 

5,077.61 

4,830.96 

5,771.84 

Current liabilities 

3,883.42 

4,423.00 

4,170.68 

4,341.44 

6,016.71 

Retained Earning 

4,578.69 

3,849.93 

3,292.43 

2,778.57 

1,637.59 

EBIT 

539 

573 

467 

472 

529 

Market Capitalization 

5.27 

4.54 

3.07 

4.10 

3.17 

Sales 

27,585.30 

25,275.47 

23,768.11 

23,579.03 

19,397.93 

Total assets 

10,448.16 

9,991.32 

9,641.65 

9,888.92 

10,726.26 

Total debt 

0.00 

284.26 

943.74 

1,011.39 

2,164.39 


Z = 15.350 


The above analysis shows that company depends on safe zones, as it tells that 
company financial position is good. The analysis of company shows high profitable and 
financial soundness is high and no chance of bankruptcy in future. 

Table - 6: Bajaj’s Altman Z-Score 


Parameters 

Mar -15 

Mar -14 

Mar -13 

Mar -12 

Mar -11 

Current asset 

9,526.27 

5,616.63 

6,198.08 

5,172.19 

3,031.15 
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Current liabilities 

4,476.79 

4,730.24 

4,133.63 

4,628.17 

3,855.47 

Retained Earning 

7,489.67 

6,716.74 

5,225.26 

4,217.38 

3,037.25 

EBIT 

4,379 

4,305 

3,993 

4,002 

3,500 

Market capitalization 

5.83 

6.02 

5.20 

4.85 

4.52 

Sales 

21,612.01 

20,149.51 

19,997.25 

19,528.98 

16,398.23 

Total assets 

15,562.32 

14,747.60 

12,478.62 

11,084.08 

9,247.53 

Total debt 

112.35 

59.19 

88.44 

125.03 

325.14 


Z = 16.934 

The above analysis shows that company depends on safe zones, as it tells that 
company financial position is good. The analysis of company shows high profitable and 
financial soundness is high and no chance of bankruptcy in future. 

Table - 7: TVS Motors Altman Z-Score 


Parameters 

Mar -15 

Mar -14 

Mar -13 

Mar -12 

Mar -11 

Current Asset 

2,029.02 

1,408.72 

1,145.84 

1,078.30 

1,117.40 

Current Liabilities 

2,243.38 

1,529.16 

1,274.88 

1,345.18 

1,165.47 

Retained Earning 

739.32 

518.93 

343.90 

322.77 

176.43 

EBIT 

4,903 

3,553 

987 

2,257 

2,492 

Market Capitalization 

1.200 

1.806 

1.466 

1.870 

1.179 

Sales 

7,098.22 

6,965.94 

6,169.25 

5,141.52 

4,288.02 

Total Assets 

4,604.20 

3,564.70 

3,135.60 

3,140.50 

2,857.51 

Total Debt 

964.14 

521.28 

628.16 

833.35 

768.95 


Z = 13.748 


The above analysis shows that company depends on safe zones, as it tells that 
company financial position is good. The analysis of company shows high profitable and 
financial soundness is high and no chance of bankruptcy in future. 

CONCLUSION 

Sound financial health is an important prerequisite for survival of a business. 
Crucial decision making are taken keeping in mind the financial capability of the firm. It is, 
therefore, necessary to select and use optimal tools to analyze and predict the financial 
strength of the firms. Altman Z- score is an effective model which helps in judging the 
financial position of the firm and predicting bankruptcy. This study was carried to 
investigate the financial position of the companies operating in the Indian Automobile 
industry. Our study reveals that selected companies are in safe zone and values are taken 
for past 5 years. The study indicates that many Indian Automobile manufacturers are 
financially sounded. 

Banks can use this as an important tool while monitoring the borrowers companies, 
especially during the times of financial crises. Moreover, various strategies can be devised 
by the banks once the early signs of bankruptcy are witnessed. From the borrower’s 
perspective, this empirical evidence can assist managements to forecast financial distress 
and enable them to take adequate measures to avoid bankruptcy. 
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